
Wha t is c 1 a i mod i s : 

1 . A realtor for hy cl r o 1 r ea 1; i n g , which 

comp r 1 sos a I I oas I; four ea i.aiy s I 1 aye r s packed 

5 r os pec I, t ve I y w 1 t;h hy d ro Lrea C i ug ca la I ysts sa t i s f y I ng 

the reiat i onsh i p r op r osea t ;o d by the foil owing" formulae 

S < S , (I) 
a n+ 1 

1 . 1.5 V £ V , \2) 

n n+1 

where i n S represents Die surface area per 
10 cubic meter of each Jiydro t real i ng catalyst; V 

r e i ) r osents the p o r e v o I u me p e r cubi c in etc r o f cataly s t 
and wherein n is a natural number representing the 
order of each catalyst layer. 

2 . Th < > r e a c t; o r a c c o r d i n g t o c 1 a 1 in 1 , whe r e i n 
'15 the reactor comprises 4 to 20 catalyst layers. 

Tin* reactor according to claim 1, wherein 
the reactor comprises 5 to 15 catalj'st layers. 

4. Idie reactor according to claim 1, wherein 
an amount of the catalyst packed into each catalyst 
20 1 ayer i s 3 to 70 % by volume based on the total amoun t 

of th e c a t a 1 y s t s p a e k e d i i i t o t h e r e a c t o r . 

5 . Th e r e actor a c c o r d 1 n g t o c 1 a i m 1 , wh erei n 
\ 1 lie hydro! real ing catalysts contain a hydrogenat ion 
activating metal and a carrier of a porous inorganic 
2V> o x i do s u p p o r ting Die me t a 1 . 

6. The reactor according lo claim 5, wherein 
the hydrogenat ion activating metal is at least one 
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member se I e e 1 ed from the group consisting of group IB 
meta Is, group VH mortals, group VIM metals and group 
VI LI iiK.ita.Ls. 

7. The reactor according" to claim 5, wherein 
5 the h y cl r o gen a I 1 on activating: metal is at least one 

member selected from the group consisting of coital L, 
molybdenum, n i eke 1 and tungsten . 

8 . The r e a e t o r a ( : c o r din g t o c J. a i m 5 , who r e 1 1 1 
the porous inorganic oxide is at least one member 

10 selected from the group consisting* of alumina, silica, 
t 1 tan i a , z 1 rcon i a , magnesia , alumina - si 1 1 ca , aiumi na- 
bor i.a , alum 1 na-ti tania, al um Ina-zi rconia , alumina- 
ma gn o s i. a , a 1 urn i na - s 1 1 1 c a - z i r c on i a , a 1 urn i n a - s 1 1 i c a - 
ti tania, zeolites , sepioli te and mon tmor i 1 1 on 1 1 e . 

15 9. The reactor according: to claim 5, wherein 

an amount of the hydrogenat ion activating- metal 
supported is 1 to 40 % by mass based on the total 
amount of the catalyst. 

10. A process f o r p r o d u c i n g a n u 1 1 r a 1 o w 

21) sulfur heavy oil, which comprises using a reactor for 

hydrotroating: which contains at least four catalyst 

layers packed respect i vely w 1 th hydrotreating catalysts 

s a t i s f y i n g t li e r e I a 1: i o n s h i p r e j/r-e s e n t e d by the 

f o 1 lowing f o r mul a e : 

25 S ^ S - (1) 

n n+ 3 

1.15V > V , (2) 
n n+1 
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wherein S roproscMi is the surCaco uroa per 
cubic: meter of each hydroti'i^il. i ng" catalysl; V 
represents the pore volume per cubic meter of Lhe 
catalyst; and wherein n is a natural number 
5 representing- the order of each catalyst layer, 

and passing a heavy oil through the first to the last 
(ratal y s t 1 a y e r s s a c c o s s i v e 1 y t o 1 1 1 e r e by b r i n g the h e a vy 
oil into contact with hydrogen gas under hydrogena t ion 
condi lions In each catalyst layer. 
3 0 1 1 . Th e pro c e s s a c c o r d i n g t o c 1 a i m 1 0 , 

wherein the reactor comprises 4 to 20 catalyst layers. 

12, The process according- to claim 10 , 
w here i n t h e h y d r c > g e n a t i o n con d 1 1 ion s i n c : 1 u d e 1 i i e 
reaction temperatures of 300 to 480 °C. 
i5 13. The process according to claim 10, 

wherein the partial pressures of hydrogen at the inlet 
of the reactor range from 1.0 to 25.0 MPa . 

14. The process according to claim 10, 
wherein the hydrogen/oil ratios at the inlet of the 
20 reactor range from 100 to 2000 Nm J /nf 3 . 
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